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Significance: 
Part 4 – Propagation and coupling of surges 
 
The propagation and attenuation of surges or high-frequency disturbances in power lines has been described in different 
terms by workers hailing from time-domain or frequency-domain schools of thought.  Nature, of course, recognizes 
neither one in particular, and the phenomena are the same.  This paper is an attempt at unification of the description, 
reporting measurements made on the same specimen by the two different techniques. 
 
Unidirectional pulses with duration ranging from 200 ns to 50 µs, and the 0.5-µs – 100-kHz ring wave were injected in   
a metal-enclosed line as well as a non-metallic jacketed line.  Data are presented in graphical form for the continuous-
frequency measurements and as typical oscillograms for the pulse measurements.   
 
From the time-domain surge measurements, it becomes apparent that long lines will attenuate single-shot impulses for 
very short duration (less than 1 µs), but no appreciable attenuation can be expected for longer pulses.  An open-end line 
will produce the classical doubling effect when the line length is sufficient to contain the surge front.  If the line if shorter 
than this value, reflections occur while the surge front is still rising, so that the doubling effect produces steps on the front 
but no doubling of the ultimate peak of this surge. 
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